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Companion crops are commomly seeded with alfalfa in the 
spring as an establishment method. The objectives of this 
research were to evaluate the performance of seedling Alfalfa 
(Medicago sativa L.) in terms of yield when grown with spring 
oats (Avena sativa) as a companion crop and to evaluate the 
amount of weed control in the alfalfa companion crop seeding, 
under various management practices. Six establishment 
treatments were imposed: (1) solo-seeded alfalfa raised 
according to standard procedures recommended for Kentucky, (2) 
solo-seeded alfalfa with a herbicide treatment, (3) alfalfa 
seeded with an oat companion crop and treated with a 
herbicide, (4) alfalfa seeded with an oat companion crop with 
harvest at 10cm to 21cm of height, (5) alfalfa seeded with an 
oat companion crop, oats removed for haylage, and (6) alfalfa 
seeded with an oat companion crop, allowing the oats to 
produce seed before harvest. In the first seeding year (1992) 
the alfalfa and oat companion crop that was treated with a 
grass herbicide had siginificantly higher yields than the 
check or alfalfa and oat companion crop that was allowed to 
produce seed. In the second seeding year (1993) there were no 
significant differences among the establishment methods. The 
second year of the 1992 seeding experiment had unexpected 
results. The alfalfa and oat companion crop treated with a 
vii 
grass herbicide had greater yields compared to all other 
treatments except the alfalfa and haylage oat companion crop 
treatment. These results indicate that proper management of 
the companion crop system for highest yields and best 
performance of alfalfa has not been determined or established. 
viii 
INTRODUCTION 
The interest in our environment and the concerns about 
pesticide residues have led to a new move toward cropping 
systems that reduce pesticide use and protect the soil. 
One method that reduces the need for chemical weed control 
and aids in preventing erosion is planting forages with 
companion crops in the seeding year. Companion cropping 
is the practice of growing one crop in association with 
another, usually a small grain and a legume, until the forage 
seedlings are established (Simmons et al., 1992). This 
method can be dated as far back as the 18th century in the 
United States (Schmidt, 1973). 
Today, most of the research that has been done with 
companion cropping has taken place in the northern United 
States with alfalfa (Medicago sativa L.) using either spring 
oats (Avena sativa) or wheat (Triticum sativum) as the 
companion crop. Alfalfa is the major forage legume produced 
in the U.S., yet a large acreage can be lost in the 
establishment year if weeds are allowed to control the 
production area. In our society of advanced knowledge it 
is not a complicated process for a grower to control weeds 
using effective chemical methods. However these chemicals 
may pollute our soil and water resources at the same time 
they are aiding in the production of the crop. It is here 
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that a companion crop system may show the greatest advantage. 
A companion crop that could compete with weeds would provide 
a quality replacement for the lost yield of the alfalfa 
while little or no pesticide would be needed. Proper 
management of the companion crop system for highest yields 
and best performance of alfalfa has not been determined 
or established. 
OBJECTIVES 
The objectives of this research were (1) to evaluate 
the performance of seedling alfalfa in terms of yield when 
grown with spring oats as a companion crop and (2) to 
evaluate the amount of weed control that companion crop 
seeding affords, under various management practices. 
REVIEW OF LITERATURE 
The Effectiveness of Weed Control by using Companion Crops 
Companion crops have traditionally served as a cultural 
weed control practice during forage crop establishment 
(Simmons et al., 1992). They help control erosion, reduce 
stand damage to seedlings and minimize weed competition 
during establishment (Undersander et al., 1991). They can 
also provide grain and straw (Kust, 1968). 
Most alfalfa in the Midwest is established with oats 
for weed control. Approximately 90% of the alfalfa 
established in the states of Minnesota and Wisconsin are 
sown with a companion crop (Nielsen and Barnes, 1981; Smith 
et al., 1954). Oat companion crops are utilized as a method 
of reducing weeds without the use of herbicides. Good 
chemical weed control is critical if no companion crop is 
present when the alfalfa is established (Janson and Knight, 
1 973) . 
Lanini et al. (1991) reported in California that the 
use of an oat companion crop reduced weed biomass by an 
average of 75%, equivalent to the weed control rendered 
by most herbicide applications. Peters (1961) recorded an 
86% decrease in broadleaf weeds and a 57% decrease in grassy 
weeds when a companion crop was used in alfalfa 
establishment. It is evident that this practice could be 
one way to reduce the use of chemicals in alfalfa production 
1 1 
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without lowering the feeding value of the forage due to 
weed content. 
The reduction of weed density and growth in the seeding 
year caused by competition of the companion crop probably 
reduces weed seed production and in turn the weed population 
of the second year (Lanini et al., 1991). With the weed 
population decreased in the second year and the companion 
crop being an annual, the forage is allowed to flourish 
with less competition. 
The fact that oat plants have the ability to germinate 
and grow under low moisture conditions and can germinate 
earlier than alfalfa or weeds, which usually require rainfall 
to germinate, allows the oats to dominate the seeded area 
until the first harvest or until the alfalfa has time to 
mature (Lanini et al., 1988). Even after the first cutting, 
the remaining oat stubble may provide a mulch that represses 
weed growth until the alfalfa grows large enough to be a 
strong competitor itself (Flint and Roberts, 1988). 
Performance of Alfalfa in Companion Crop Establishment 
Alfalfa performance has been inconsistent when 
established with a companion crop. When the oats were 
removed as silage, the presence of an oat companion crop 
resulted in only 10% as much alfalfa dry matter being 
obtained as in a no-oat check plot (Peters, 1961). Some 
research indicates that the herbage yield of alfalfa seeded 
alone can be expected to be higher than that of alfalfa 
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seeded with oats in the seeding year (Brink and Marten, 
1986; Sheaffer, Barnes, and Marten, 1988). Lanini et al. 
(1988) did not concur with those results, reporting reduced 
alfalfa hay yields on the first and second cuttings, but 
total yields of alfalfa hay to be equal in all treatments 
by the end of the seeding year. 
Competition among the oats, weeds and alfalfa has been 
studied to a great extent with opposing views. Peters (1961) 
stated that in two experiments the results indicated that 
an oat companion crop caused considerably more competition 
than the increased weed growth occurring on plots not seeded 
to oats. Plant counts in September of the seeding year 
showed a consistently better stand for the alfalfa 
established without an oat companion crop (Schmid and 
Behrens, 1972). Smith et al. (1954) reported that stand 
counts were not significantly different when variable oat 
seeding rates were compared, partially because weed 
populations were higher when the seeding rate of the 
companion crop was low. These findings support research 
by Buxton and Wedin (1970) who concluded that competition 
by the companion crop did not always reduce the alfalfa 
plant numbers. Flint and Roberts (1988) discovered that 
alfalfa root yields were the highest for solo-seeded alfalfa; 
yet all treatments, including seeding with an oat companion 
crop, had alfalfa stands adequate for high levels of 
production. 
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Sproque et al. (1963) concluded that both forage crops 
and weeds grow better when no oats are present. It has 
been shown that more light and greater moisture are available 
for forages and weeds when no companion crop is present, 
therefore providing a more suitable growing condition if 
moisture is not abundant (Genest and Steppler, 1973). 
The years following the seeding year are more important 
in total alfalfa hay production. The literature is 
inconsistent regarding the effects of an oat companion crop 
on the second year alfalfa yields. In one experiment, two 
farm sites were used to study alfalfa hay yields. In the 
second year of harvest, companion crop plots yielded higher 
than herbicide treated or check plots on one site and the 
opposite occured on the other site. The experiment as a 
whole showed no significant differences in second year 
yields (Schmid and Behrens, 1972). Lanini et al. (1991) 
reported decreased stand densities of the alfalfa in seeding 
with oat companion crops but a higher stand density after 
the seeding year. Other research stated that quick recovery 
of the alfalfa resulted after the removal of the oats if 
growing conditions were favorable with equal yields in the 
second year (Peters, 1961 and Lanini et al., 1988). There 
appears to be a great deal of inconsistency in alfalfa 
establishment with companion crops and the influence they 
place on the performance of the alfalfa in terms of stand 
and yield. 
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Effect of Herbicide on Weed Control and Alfalfa Yield 
Research involving herbicides used in the establishment 
of alfalfa has explored time of application as well as 
herbicide effects on yield and stand. The resulting data 
have more agreement than in the areas of research pertaining 
to alfalfa performance in companion crop establishment 
previously discussed. 
Excellent stands of alfalfa can result using chemical 
weed control, but only moderate amounts of forage will be 
obtained in the year of establishment as compared to an 
established stand (Kust, 1968). The total yield may be 
lower when a herbicide treatment is used, but the percentage 
of alfalfa may increase greatly when compared to alfalfa 
produced without weed control of any kind (Schmid and 
Behrens, 1972). Wakefield and Skaland (1965) agreed, 
concluding that weed control resulted in higher yields of 
alfalfa in the seeding year than when no weed control was 
used. In earlier research, Peters (1961) stated that the 
increase in legume yields obtained by using chemical weed 
control was not significantly greater than when no weed 
control was provided. 
The use of herbicides results in a nearly weed free 
environment. Weed occurence at the time of the first cutting 
ranged from 2% to 8% when herbicides were used compared 
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to 11% to 85% weed occurence when no herbicides were used 
(Schmid and Behrens, 1972). Studies between pre-emergence 
and post-emergence herbicide application have also been 
conducted. Wakefield and Skaland (1965) reported 1.4% 
weed occurence with a pre-emergence treatment of EPTC 
(S-ethyl dipropylthio carbamamte), 10.2% with a 
post-emergence treatment of 2,4-DB (4-(2,4 dichlorophenoxy) 
butyric acid) plus Dalapon (2,2 dichloropropionic acid), 
and 54.5% with no herbicide treatment. Later research by 
Moline and Robison (1971) and Sheaffer, Barnes and Marten 
(1988) also reported higher yields of alfalfa in the seeding 
year when using alfalfa seeded alone and using a 
pre-emergence herbicide. Schmid and Behrens (1972) found 
that the best weed control was achieved through a 
combination of EPTC as a soil incorporated herbicide and 
2,4-DB as a post-emergence herbicide applied at the three 
to four trifoliate leaf stage of alfalfa. More often than 
not, 2,4-DB is chosen for broadleaf weed control in alfalfa, 
but it causes a slight wilting of the alfalfa shortly after 
application (Schmid and Behrens, 1971). In a companion 
crop system, yields of alfalfa and oats treated with 2,4-DB 
were comparable to those where no oats were sown ( Peters 
1 961 ) . 
The yields in the years following establishment of 
the alfalfa are important to the producer. Kust (1968) 
reported significantly higher alfalfa yields for the first 
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cut in the second year when alfalfa had been treated with 
herbicide in the seeding year than when alfalfa had not 
been treated with herbicides. The research of Wakefield 
and Skaland (1965) disagreed, reporting that herbicide 
treatment during the seeding year resulted in significantly 
less yield during second year harvest than when no herbicides 
were used. Further, all of this research was in 
disagreement with Peters (1961) who showed little or no 
significant differences amongst establishment methods on 
second year yields. Kust (1968) repeated the experiment 
and agreed with Peters. 
The clear conclusion is that establishment of alfalfa 
with pre-emergence herbicides tends to produce more alfalfa 
dry matter than other establishment methods; however, the 
effect of this treatment on long term stand production has 
not been established. 
Effects of Harvesting the Oat Companion Crop at Different 
Stages of Growth on Alfalfa Yield and Establishment 
In the experiments conducted on companion crops and 
alfalfa, the harvest of the forage has taken place at several 
different stages of growth of the companion crop. Harvest 
time may have been influenced by the researchers1 emphases 
on either total yield or strictly alfalfa yield. 
Klebesadel and Smith (1960) harvested alfalfa and an 
oat companion crop at several stages of maturity. They 
1 0 
concluded that the time of harvest based on the stage of 
growth of the oats did effect the alfalfa plant counts but 
that the yields were all comparable the following spring, 
despite establishment year management. In addition, they 
found total yield from harvest when the oats were in the 
late milk to early dough stage was the highest as compared 
to harvesting when oats were 12-16" in height, or in the 
bootstage or mature. The alfalfa yields tended to be lower 
as the oats passed the boot stage of maturity in the seeding 
year according to several researchers (Klebesadel and Smith, 
1960; Genest and Steppler, 1973; Sheaffer, Barnes, and 
Marten, 1988). Management guides for alfalfa production 
with a companion crop typically recommend harvest at the 
boot stage for optimum forage quantity (Undersander et al., 
1991). 
Materials and Methods 
Experiments were conducted at Bowling Green, Kentucky, 
in 1992 and 1993, at the Western Kentucky University farm, 
on a Pembroke silt loam (fine,silty mixed mesic Paleadalf) 
with a 2-6% slope. The areas were adequately limed and 
fertilized prior to planting. Rainfall was below average 
in 1992 for July, August, and October. In 1993 May, June, 
July, August, and October were below average with the 
precipitation for April and September meeting or exceeding 
the expected monthly average. Mean monthly temperatures 
during the 1992 and 1993 growing seasons were within 3°C 
of expected normal temperatures but were generally greater 
in 1993. 
The experimental design was a randomized complete block 
with four replications. Six establishment treatments were 
imposed: (1) solo-seeded alfalfa grown according to standard 
procedures recommended for Kentucky, (2) solo-seeded alfalfa 
_1 
with the application of 1.32L ha of sethoxydim 
(2-(1 -(ethoxyimino)butyl-5-(2-(ethylthio)propyl)-3-hydroxy-2-
_ i 
cyclohexen-1-one), 2.34L ha of spray adjuvants, and 3.51L 
_ 1 ha of 2,4-DB when oats in the third treatment were between 
10-21cm in height, (3) alfalfa seeded with an oat companion 
crop plus the application of 1.32L ha of sethoxydim and 
-1 2.34L ha of spray adjuvants when the oats were 10-21 cm 
1 1 
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in height, (4) alfalfa seeded with an oat companion crop, 
harvested when the oats were 10-21 cm in height, (5) alfalfa 
seeded with an oat companion crop, harvested for haylage, 
(6) alfalfa seeded with an oat companion crop, allowing 
the oats to produce seed before harvest. 
Planting of all establishment methods occurred on 14 
April 1992 and using 'Legacy' alfalfa seeded at a rate of 
_ i 
16.8 kg ha on all plots. 'Larry' oats were seeded at a 
rate of 134.38 kg ha on companion crop plots. Plots were 
4.57m x 1.30m with a border of solo-seeded alfalfa in 
alleyways between replications and around the entire field. 
Herbicide applications to treatments were made on 1 
June 1 992 using a CC>2 hand sprayer with constant pressure 
and flow rate. First harvests of treatments 4, 5, and 6 
were completed by hand, leaving a five centimeter stubble. 
Fresh weight was determined using a hanging scale. Moisture 
content for all samples was determined by placing a weighed 
subsample in an oven at 60°C until thoroughly dry then 
reweighing and calculating the amount of dry matter. 
On 7 July 1992 treatment 5 was harvested as haylage. 
Alfalfa in the prebloom stage was harvested using a 
mechanical harvester in treatments 1-4 on 15 July 1992. 
With the oats now having produced seed, treatment 6 was 
harvested on 22 July 1992. All treatments showed alfalfa 
in the pre-bud to bud stage of development when they were 
harvested on 10 August 1992. The aftergrowth was harvested 
1 3 
on 11 September 1992. 
On 13 May 1993 the first harvest for the second year 
of the 1992 experiment was collected. On 9 June 1993 the 
second harvest was collected from the 1992 experiment with 
the alfalfa in the first flower stage of growth. Harvest 
three occurred on 14 July 1993 with the alfalfa at 1% bloom. 
A fourth harvest was collected on 11 August 1993 with the 
alfalfa in the first flower stage of growth. The final 
harvest of the growing season was collected on 25 October 
with the alfalfa in the prebud stage of development. 
A similar study was conducted in 1993 for repeatibility. 
Planting occurred on 22 April 1993 and herbicide treatments 
were applied on 2 July 1993. Harvest of treatment four 
occurred on 6 July 1993 with the oat companion crop being 
21-30cm in height and the alfalfa in a vegetative stage 
of growth. Treatments one, two, three, and five were 
harvested on 14 July 1993 with the alfalfa at 50% bloom 
and the oats in the dough stage. Harvest of treatment six 
occurred on 23 July 1993 with the oat companion crop having 
produced seed. Harvest of all treatments occurred on August 
11, 1993 with the alfalfa in the first flowers stage of 
growth. On 16 September 1993 the experiment was clipped 
to a height of five centimeters using a lawn mower to 
simulate a grazing option because the alfalfa was not tall 
enough to harvest by conventional means. No data was 
collected. On 25 October 1993 all plots were harvested 
1 4 
with the alfalfa in the pre-bud stage of development. 
Analysis of variance was performed on all data to 
determine significant (P less than 0.05) treatment effects. 
When significant treatment effects existed, differences 
between means were determined using Duncan's Multiple Range 
test. 
Results and Discussion 
Dry Matter Yields in the Establishment Year 
Individual yields for the first cutting of the 1992 
experiment were greater for alfalfa seeded with oats and 
then treated with a grass herbicide than for yields from 
any other establishment treatment except for alfalfa that 
was treated with both a grass and broadleaf weed herbicide. 
There were no significant differences in the yields of these 
two treatments (Table 1). The yield of the alfalfa and 
the oat companion crop harvested at a 21cm height was 
significantly lower than all other treatments for the first 
harvest. That result was an expected one because this 
treatment harvested alfalfa at a very immature stage of 
growth. 
Total alfalfa herbage yields followed the trends 
observed in the first harvest results. Alfalfa seeded with 
an oat companion crop and treated with a grass herbicide 
yielded significantly more than (1) alfalfa seeded with 
oats and allowed to produce oat seed and (2) the check 
treatment. No significant differences in yield occurred 
between the treatments of alfalfa treated with grass and 
broadleaf herbicides and that of alfalfa seeded with an 
oat companion crop harvested at 21cm in height. These two 
1 1 
1 6 
Table 1. Effect of establishment method on dry matter yields 
for first harvest of 1992 and 1993. 
Treatment Mean Yield for 
1 992 1 993 
t ha-1 
Alfalfa/Oats; Sethoxydim 8 .02a 1 .64b 
Alfalfa; 2,4-DB and Sethoxydim 6.92ab 1.95ab 
Check 5.85b 2.22a 
Alfalfa/Oats; Haylage 5.33b 1.66ab 
Alfalfa/Oats; Seed 5.11b 1.90ab 
Alfalfa/Oats; Cut at 21cm height 0.69c 1 .39b 
*Numbers followed by the same letter in the same row are 
not significantly different (P less than .05). 
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treatments yielded significantly different at the time of 
the first harvest, yet yielded the same total annual dry 
matter (Table 2). A partial explanation may be the fact 
that an additional harvest is possible when the alfalfa 
and oat companion crop are first harvested at a 21cm height, 
a stage of growth that occurred 43 days before the first 
harvest of the other establishment treatments. 
The first harvest yields of the 1993 experiment were 
less than half of the yields reported in 1992. In the first 
harvest of the 1993 experiment the check treatment yielded 
significantly higher than the alfalfa and oat companion 
crop treated with a grass herbicide and the companion crop 
seeding that was harvested at a 21cm height (Table 1). 
This result was not an expected one based on the performance 
of the herbicide treatment in the previous year. Total 
forage yields for the seeding year resulted in no significant 
differences among establishment treatments (Table 2). The 
environmental conditions in 1993 did not favor growth of 
the forage, as can be noted by the reduced total yields 
of all treatments as compared to the 1992 establishment 
year dry matter yields. 
Alfalfa Herbage Dry Matter Yields, Year After Seeding 
The hay yields obtained in the year following the 
seeding year (Table 3) report significant differences among 
1 8 
Table 2. Effect of establishment method on total dry matter 
yields for 1992 and 1993 seeding years. 
Treatment Mean Yield for 
1992 1993 
t ha 1 
Alfalfa/Oats; Sethoxydim 10.98a 5.15a 
Alfalfa/Oats; Haylage 9.63ab 4.93a 
Alfalfa; 2,4-DB and Sethoxydim 9.18ab 5.38a 
Alfalfa/Oats; Cut at 21cm height 9.18ab 5.15a 
Check 8.51b 5.60a 
Alfalfa/Oats; Seed 8.06b 5.38a 
*Numbers in the same row followed be the same letter are 
not significantly different (P less than .05). 
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Table 3. Effect of establishment method on total dry matter 
yields for the second year of the 1992 experiment. 
Treatment Mean Yield 
t ha-1 
Alfalfa/Oats; Sethoxydim 11.65a 
Alfalfa/Oats; Haylage 10.75ab 
Alfalfa/Oats; Seed 10.08bc 
Alfalfa; 2,4-DB and Sethoxydim 9.86bc 
Check 9.18cd 
Alfalfa/Oats; Cut at 21cm height 8.51 d 
^Numbers followed by the same letter are not significantly 
different (P less than .05). 
20 
the treatments. These differences are in agreement with 
Wakefield and Skaland (1965). In contrast, Schmid and 
Behrens (1972) found no significant differences in second 
year yield data as an average of three different testing 
locations, which is widely supported by most of the 
literature (Flint and Roberts, 1988; Lanini et al, 1990; 
Moline and Robison, 1971). However, they did report 
significant differences at one site and listed environmental 
factors as possible reasons for these differences. The 
alfalfa and oat companion crop treated with a grass herbicide 
had higher yields compared to all other treatments except 
the alfalfa and haylage oat companion crop treatment. The 
alfalfa and 21cm oat companion crop had significantly lower 
yields than other companion crop treatments and the herbicide 
treatments - perhaps because the alfalfa was still in a 
young vegetative stage when cut, potentially resulting in 
depletion of carbohydrate root reserves. The treatment 
of alfalfa and an oat companion crop, that was allowed to 
produce oat seed before harvest, tended to have greater 
yields when compared to the check, though not significantly 
different. There appeared to be a mulch left from the oat 
straw that may have suppressed weed growth in the second 
year allowing for greater alfalfa yields. 
Observations of Weeds 
21 
Two of the establishment methods required the use of 
chemical herbicides in an attempt to control weeds. The 
other methods simply utilized companion crops and time of 
harvest for weed control. The herbicides caused no 
observable phytotoxic effects on the alfalfa, except that 
the alfalfa treated with 2,4-DB had a yellow tint and was 
wilted for a short time after application. This herbicide 
was used for broadleaf weed control; therefore, with alfalfa 
being a broadleaf plant it may be affected to a degree. 
Weed populations were high for the first cutting of the 
check treatment and for the alfalfa seeded with an oat 
companion crop that produced seed. However, weeds were 
not a problem in any of the treatments after the initial 
harvest. In the 1993 experiment the treatments where 
herbicides were applied may not have yielded to their full 
potential because rain storms occurring within two hours 
after spraying prevented the chemicals from being on the 
weeds for the recommended amount of time. Consequently, 
poor weed control was attained. Based on the assumption 
that producers would not respray their crops due to the 
labor and cost of this repeated effort, heribicides were 
not reapplied on this experiment. 
Summary 
In these experiments the objectives were (1) to evaluate 
the performance of seedling alfalfa in terms of yield when 
grown with spring oats as a companion crop and (2) to 
evaluate the amount of weed control that companion crop 
seeding affords, under various management practices. 
These results are in agreement with much of the 
literature on alfalfa establishment methods. Primarily, 
this research confirms that the environment can have an 
important effect on the results of the establishment method. 
First year yields indicated that alfalfa established with 
a companion crop of oats, harvested before the oats produce 
seed, and alfalfa treated with herbicides provide the 
greatest returns in yields. These results agree with the 
results of Klebesadel and Smith (1960) and Kust (1967). 
In the growing season of 1993 the rainfall of May and 
June was well below the normal expected rainfall and did 
not favor forage growth. There were few differences among 
the forage yields resulting from the six establishment 
methods. Peters' (1961) results concurred, reporting lower 
dry matter yields of alfalfa when the rainfall was low at 
the start of the growing season. Greater weed populations 
were noticed, but not documented, in the check and the 
22 
23 
alfalfa oat companion crop seeding that produced oat seed. 
After the first harvest, no differences in the weed 




Table 1. Growing season temperatures in Kentucky 
25 
Month 1 992 1 993 1961-1990 
average 
°C 
May- 1 8.05 19.63 1 8.72 
June 22.12 23.91 23.34 
July 26.63 28.29 25.56 
August 23. 1 4 26.59 24.75 
September 21 .00 21 .73 19.99 
October 14.09 14.78 14.45 
*Kentucky 
AP 
Climate Center. Station 150989 Bowling Green FAA 
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Table 2. Amount of precipitation during the growing season. 
Month 1992 1993 1961-1990 
average 
cm 
May 11.9 7.3 12.4 
June 10.4 7.3 10.3 
July 8.1 8.5 11.7 
August 5.8 3.3 8.6 
September 10.2 10.3 8.9 
October 5.0 6.7 7.5 
*Kentucky Climate Center. Station 150989 Bowling Green FAA 
AP. 
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Table 3. Harvest dates of the establishment method 
treatments. 
Dates of harvest Treatment 
2 June 1992 4 
7 July 1992 5 
15 July 1992 1, 2, 3, 4 
22 July 1992 6 
10 August 1992 1 -6 
11 September 1992 1 -6 
13 May 1993 1 -6 
9 June 1993 1 -6 
6 July 1993 4a 
14 July 1993 1-6, 1-3, 5a 
23 July 1993 6a 
11 August 1993 All 
16 September 1993 All 
25 October 1993 All 
a The 1993 experiment. 
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Table 4. First harvest yields, plots established in 1992. 
Treatment Replication 
1 2 3 4 
t ha 1 
Check 7 .73 5 .91 4 .41 5 .31 
Alfalfa; 2,4-DB, Sethoxydim 1 0 .51 8 .98 4 .08 4 .08 
Alfalfa/Oats; Sethoxydim 1 0 .10 9 .23 6 .81 5 .89 
Alfalfa/Oats; Cut at 21cm 1 . 1 4 0 .74 0 .36 0 .56 
Alfalfa/Oats; Haylage 6 .59 4 .55 4 .59 5 .60 
Alfalfa/Oats; Seed 8 .46 4 .97 5 .24 2 .78 
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Table 5. Total harvest yields, plots established in 1992. 
Treatment Replication 
1 2 3 4 
t ha 1 
Check 1 0 .37 8 .47 6 .92 8 .33 
Alfalfa; 2,4-DB, Sethoxydim 1 2 .84 1 1 .45 6 .41 6 .25 
Alfalfa/Oats; Sethoxydim 1 3 .13 1 2 .30 1 0 .10 8 .76 
Alfalfa/Oats; Cut at 21cm 1 3 .24 1 0 .77 5 .69 7 .12 
Alfalfa/Oats; Haylage 1 0 .68 9 .68 8 .42 9 .16 
Alfalfa/Oats; Seed 1 0 .53 7 .93 8 .06 5 .42 
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Table 6. 1993 total harvest yields, plots established in 
1 992. 
Treatment Replication 
1 2 3 4 
t ha 1 
Check 9 . 1 8 9 
CO • 8 .29 9 .59 
Alfalfa; 2,4-DB, Sethoxydim 1 0 .57 9 .99 9 .68 8 .80 
Alfalfa/Oats; Sethoxydim 1 2 .12 1 3 .06 1 0 .30 1 1 .18 
Alfalfa/Oats; Cut at 21cm 7 .64 9 .59 7 .62 9 .50 
Alfalfa/Oats; Haylage 9 .68 1 2 .41 1 0 .46 1 0 .37 
Alfalfa/Oats; Seed 1 0 .84 1 0 . 1 2 9 .36 1 0 .30 
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Table 7. First harvest yields, plots established in 1993. 
Treatment Replication 
1 2 3 4 
t ha 1 
Check 2 .46 2 .35 1 .97 2 .1 1 
Alfalfa; 2,4-DB, Sethoxydim 1 .81 1 .81 2 .15 2 .02 
Alfalfa/Oats; Sethoxydim 1 .10 2 .49 1 .50 1 .43 
Alfalfa/Oats; Cut at 21cm 1 .05 1 .34 1 .57 1 .59 
Alfalfa/Oats; Haylage 2 . 1 3 1 .57 1 .34 1 .61 
Alfalfa/Oats; Seed 1 .55 2 .22 2 .35 1 .52 
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Table 8. Total harvest yields, plots established in 1993. 
Treatment Replication 
1 2 3 4 
t ha 1 
Check 4 .28 7 .24 6 .07 5 .08 
Alfalfa; 2,4-DB, Sethoxydim 5 .26 6 .45 5 .53 4 .46 
Alfalfa/Oats; Sethoxydim 9 .14 6 .25 6 .03 3 .79 
Alfalfa/Oats; Cut at 21cm 4 .19 5 .73 5 .64 4 .75 
Alfalfa/Oats; Haylage 5 .42 5 .80 4 .44 6 .36 
Alfalfa/Oats; Seed 4 .95 6 .38 6 .36 4 .35 
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